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TONER CARTRIDGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation of application Ser. No. 
14/247,474 filed Apr. 8, 2014, which is a Continuation of 
application Ser. No. 14/076,591 filed Nov. 11, 2013, which 
is a Continuation of application Ser. No. 13/898,681 filed 
May 21, 2013, which is a Continuation of application Ser. 
No. 13/650,620 filed Oct. 12, 2012, which is a Continuation 
of application Ser. No. 13/273,567 filed Oct. 14, 2011, which 
is Continuation of application Ser. No. 12/850,794 filed Aug. 
5, 2010, which is a Continuation of application Ser. No. 
11/749,276 filed May 16, 2007, which is based upon and 
claims the benefit of priority from prior Japanese Patent 
Applications No. 2006-1391.88, filed May 18, 2006; and No. 
2006-139189, filed May 18, 2006, the entire contents of all 
of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a toner cartridge for 

Supplying toner to an image forming apparatus. 
2. Description of the Related Art 
An image forming apparatus has a toner cartridge for 

Supplying toner to the apparatus. The toner cartridge is 
inserted in the image forming apparatus in a removable 
manner. Also, the toner cartridge is configured such that the 
user can exchange the toner cartridge himself or herself 
when the toner cartridge is emptied of toner. In addition, a 
filling opening is provided in the toner cartridge and the 
toner is Supplied through the filling opening. In the toner 
cartridge, a mixer is rotated constantly so as to prevent the 
toner from Solidifying inside the toner cartridge. 

In many cases, a manufacturer recommended product 
including a genuine product is set with respect to the toner 
cartridge Such as above. This is because using a toner 
cartridge other than the recommended product is considered 
to cause a possible problem in the image forming apparatus. 
In a color image forming apparatus, the toner cartridge needs 
to be inserted in an appropriate position depending on a 
color of toner. For this reason, there is also an image forming 
apparatus which is configured so as to discriminate whether 
a inserted toner cartridge is recommended or not, and a type 
of the toner cartridge including a type of toner. 

Jpn. Pat. Applin. Publication No. 2001-255728 discloses a 
slit disk which is provided at each toner cartridge and 
attached on an axis of a rotary shaft of a paddle, and in which 
slits are formed with specified intervals in a peripheral 
direction and slit intervals are mutually differently formed. 
A photosensor can detect the slit and detect a type of the 
toner cartridge from a detected signal. 

U.S. Pat. No. 6,542,709 discloses a method of driving a 
paddle wherein a driving gear is arranged on one end of an 
auger for conveying toner, and a driven gear provided on one 
end of the paddle is rotated by the driving gear through an 
indirect gear. 

In addition, Jpn. Pat. Applin. Publication No. 2004-264460 
discloses a cartridge which has a paddle and an auger rotated 
by a driving gear, a driven gear, etc. provided on an external 
side of a toner cartridge. 

However, when a slit is detected by rotating an axis of a 
paddle in which slits are formed as disclosed in Jpn. Pat. 
Applin. Publication No. 2001-255728, and when a rotary 
force of the paddle is a driven rotary force based on a 
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2 
rotation of an auger such as the one shown in U.S. Pat. No. 
6,542,709, there is need to take into consideration a neces 
sary rotation to ensure correct detection of the slit. However, 
a toner cartridge taking into consideration the above point 
does not exist, and this has resulted in detection in error. 
When the inventors of the present invention attempted to 

have a toner cartridge having a gear on an external side of 
the cartridge optically detect the slit disclosed in Jpn. Pat. 
Applin. Publication No. 2001-255728, there occurred a prob 
lem that the gear entangles a variety of lead wires used for 
detection. 
The present invention is invented in view of the above 

circumstances. An object of the present invention is to 
provide a toner cartridge which can correctly discriminate a 
type of the toner cartridge inserted in the image forming 
apparatus and a toner cartridge which does not interfere with 
optical detection carried out by the image forming appara 
tuS. 

BRIEF SUMMARY OF THE INVENTION 

According to one aspect of the present invention, there is 
provided a toner cartridge comprising: a toner container 
which contains toner, a toner Supplying opening which is 
formed in the toner container and Supplies the toner to the 
image forming apparatus, a conveying member which con 
veys the toner toward the toner Supplying opening in the 
toner container while being rotated; a driving member which 
rotationally drives the conveying member, an agitating 
member which agitates the toner in the toner container while 
being rotated, a driven member rotated in association with 
the driving member which is for rotationally driving the 
agitating member and a rotational body rotated according to 
rotation of the driven member, having a plurality of slits in 
rotational circumference, wherein the number of slits is 1/K 
or more of the slits when a ratio of a rotational speed R1 
(rad/s) of the driving member and a rotational speed R2 
(rad/s) of the driven member is K-R2/R1. 

According to one aspect of the present invention, there is 
provided a toner cartridge comprising: a toner container 
which contains toner, a toner Supplying opening which 
Supplies the toner contained in the toner container to the 
image forming apparatus, an agitating member which agi 
tates the toner contained in the toner container, a conveying 
member which conveys the toner contained in the toner 
container toward the Supplying opening, one, two or more of 
gears which are provided on an exterior portion of the toner 
container and rotates the conveying member and the agitat 
ing member and a gear cover which covers circumference of 
the one, two or more of the gears. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

FIG. 1 is a schematic view showing an internal structure 
of an image forming apparatus according to one embodi 
ment of the present invention; 

FIG. 2 is a perspective view showing a toner cartridge 
according to the embodiment as viewed from upper front 
side thereof; 

FIG. 3 is a plan view showing the toner cartridge accord 
ing to the embodiment as viewed from above: 

FIG. 4 is a transverse cross-sectional view showing an 
internal structure of the toner cartridge according to the 
embodiment; 
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FIG. 5 is a vertical cross-sectional view showing the 
internal structure of the toner cartridge according to the 
embodiment; 

FIG. 6 is an enlarged perspective view of the toner 
cartridge according to the embodiment as viewed from rear 5 
upper side thereof; 

FIG. 7 is a perspective view of an inside of the image 
forming apparatus according to the embodiment as viewed 
from upper front side thereof; 

FIG. 8 is a view of the toner cartridge according to the 10 
embodiment as viewed from a rear surface thereof 

FIG. 9 is an enlarged perspective view of the toner 
cartridge according to the embodiment as viewed from rear 
upper side thereof; 

FIG. 10 is a view showing a detection waveform of an 15 
optical detecting apparatus according to the embodiment; 
and 

FIG. 11 is a flowchart showing a detecting method of the 
optical detecting apparatus according to the embodiment. 

2O 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, a preferred embodiment for carrying out the 
present invention will be described. 25 

FIG. 1 is a perspective view of a schematic view showing 
an internal structure of an image forming apparatus 1 
according to an embodiment of the present invention. As 
shown in FIG. 1, the image forming apparatus 1 is a color 
copier of a quadruple tandem system. The image forming 30 
apparatus 1 includes a copier main body 100, a platen cover 
200, a control panel 300, and a plurality of paper feeding 
cassettes 400. 
The copier main body 100 plays a major role in image 

forming, and has a cover 100a provided on a front surface 35 
thereof in an openable and closable manner. When the cover 
100a is opened, first to fourth toner cartridges 501 to 504 are 
found to be arranged in alignment on an upper portion side 
of the cover 100a. The platen cover 200 is provided on the 
copier main body 100 in an rotatable manner with one side 40 
edge as a rotational center. The control panel 300 is an input 
unit for copy operation and is provided on a top surface of 
the copier main body 100. The paper feeding cassette 400 is 
for containing paper and is provided on a lower side of the 
copier main body 100 in a removable manner. In addition, a 45 
paper delivering unit 600 is provided on top of a portion 
where the first to fourth toner cartridges 501 to 504 are 
provided. 

Each of the first to fourth toner cartridges 501 to 504 is 
provided in a removable manner in a cartridge holding 50 
mechanism 505. The first to fourth toner cartridges 501 to 
504 are for Supplying toner of yellow, magenta, cyan, and 
black. 

Next, a configuration of the first toner cartridge 501 will 
be described with reference to FIG. 2. Description of con- 55 
figurations of the second to fourth toner cartridges 502 to 
504 will be omitted, since such configurations are almost 
same as the configuration of the first toner cartridge 501. 

FIG. 2 is a perspective view showing an entire configu 
ration of the first toner cartridge 501 according to the present 60 
embodiment viewed from a front surface side. Here, a 
surface with a cap 501n of the first toner cartridge 501 is the 
front surface side, and a surface with a mixer gear 501l is a 
rear side. 
As shown in FIG. 2, the first toner cartridge 501 includes 65 

a cartridge main body 501 a working as a toner container for 
containing the toner. The cartridge main body 501a is 

4 
configured with a container body 501b and a lid body 501c. 
Also, first and second discriminating protrusion units 601 
and 602 for discriminating toner information are provided 
on a rear side of the cartridge main body 501a. 
The container body 501b has a U-shaped cross section. 

The lid body 501c has a rectangular plate shape. On a front 
surface side of the container body 501b, there is provided a 
discharging unit 501g which discharges the toner in the 
cartridge main body 501a and works as a toner Supplying 
opening for Supplying the toner in the image forming 
apparatus 1. The discharging unit 501 g projects downwardly 
from a bottom surface of the container body 501b. On a 
bottom edge part of the discharging unit 501g, there is 
provided a shutter 501h for opening and closing a discharg 
ing opening (not shown) formed on the discharging unit 
501g. 
At the inner bottom of the containing unit 501b, there is 

provided a screw 501i working as a conveying member for 
conveying the toner in the cartridge main body 501 a to the 
discharging unit 501g. On an end part on a rear Surface side 
of the screw 501i, there is provided a coupling member 501j 
working as a driving member. The coupling member 501j is 
connected to a driving apparatus 700 shown in FIG. 7 
provided in the copier main body 100, and rotationally 
driven every time the toner is supplied. 

Inside the cartridge main body 501a, there is provided a 
mixer 501 k for agitating the toner in the cartridge main body 
501a. At an end part on a rear surface of the mixer 501 k, 
there is provided a mixer gear 5011. The mixer gear 5011 
meshes with the coupling member 501j working as a gear 
provided in the screw 501 i. When the screw 501i is rotated, 
the mixer gear 501 k is configured to rotate in association 
therewith. 
On a front surface side of the container body 501b, there 

is formed a filling opening 501 m used for filling the toner in 
the cartridge main body 501a. The filling opening 501 m has 
a circular shape, and is sealed with the cap 501n. 

FIG. 3 is a view of the first toner cartridge 501 viewed 
from above a top surface. In addition, FIG. 4 shows a 
cross-sectional view of the first toner cartridge 501 cut along 
the line I-I in FIG. 3. The mixer 501 k is fixed as described 
below. On a rear side surface of the first toner cartridge 501, 
the mixer 501 k connects with the mixer gear 5011 with a 
coupling unit interposed therebetween. In addition, on a 
front surface side of the first toner cartridge 501, the mixer 
501 k has a convex part 501t formed in a convex shape at an 
end part, and fits in a concave part 501s provided on a front 
surface side of the container body. 

Here, an inner diameter of the concave part 501s is little 
larger than an outer diameter of the convex part 501t. For 
this reason, when the mixer 501 k rotates to agitate the toner, 
the toner enters into a little gap between the convex part 501t 
and the concave part 501s. In this manner, friction between 
the convex part 501t and the concave part 501s is reduced, 
and the mixer 501k can rotate smoothly. 

FIG. 5 shows a cross-sectional view of the first toner 
cartridge 501 cut along the line II-II in FIG. 3. The lid body 
501c has a lid body protrusion part 501 q. The lid body 
protrusion part 501q is provided at an upper edge of the 
container body 501b when the lid body 501c is inserted in 
the container body 501b. The lid body protrusion part 501q 
is a protrusion having a cross-sectional triangle shape 
enclosed by a linea, a line b, and an oblique line c. The line 
a has a predetermined length in a width direction from a 
connection of the lid body 501c and the container body 
501b. The line b has a predetermined length from the 
connection of the lid body 501c and the container body 501b 
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to the container body 501b and crosses the line a at a 
Substantial right angle. The oblique line c is determined by 
the above two sides. 

In addition, a surface enclosed by the line b having a 
predetermined length of the lid body protrusion part 501 q 
and a longitudinal direction of the lid body 501c is formed 
such that the lid body 501c abuts the container body 501b 
without having any gap interposed therebetween when the 
lid body 501c is inserted in the container body 501b. 
When the amount of the toner in the toner cartridge main 

body 501a becomes little, a gap appears between an outer 
periphery of the mixer 501 k and an inner wall of the 
container body 501b. Therefore, the toner remaining in the 
gap cannot be conveyed by the mixer 501 k. However, in the 
present embodiment, the lid body protrusion part 501q fills 
the gap appearing in the connection of the container body 
501b and the lid body 501c. Therefore, the toner can be 
prevented from remaining in the gap. 

Further, the lid body protrusion part 501q is provided with 
a surface having the oblique line c. Therefore, the toner 
adhered to the lid body protrusion part 501q easily flows 
down to an inside bottom of the container body 501b, and 
adherence of the toner hardly occurs. 

In addition, as shown in FIG. 5, a sweep sheet 501o is 
fixed on a mounting surface 501r which is an outer periphery 
part of the mixer 501 k. In addition, a sweep part 501p, which 
is a free end not fixed on the mounting surface 501r of the 
sweep sheet 501o, projects in a further extended direction 
from an outer periphery part of the mixer 501k. The mixer 
501k rotates counterclockwise in FIG. 5 which is a cross 
sectional view of the first toner cartridge 501 viewed from 
a front surface side. For this reason, the sweep part 501p 
abuts the inner bottom of the container body 501b. 

Further, as shown in FIG. 2, on the mounting surface 501r 
of the mixer 501 k, there is inserted the sweep sheet 501o in 
a longitudinal direction. In addition, a plurality of cut parts 
501.x shown in FIG. 2 are formed on the sweep sheet 501o 
with predetermined intervals for an overall length in a width 
direction in a direction Substantially parallel to a rotational 
aX1S. 

When a driving force is transmitted from the driving 
apparatus 700 shown in FIG. 7 to rotationally drive the 
coupling member 501j, the screw 501i is rotationally driven 
in an integrated manner, and the mixer 501 k is rotationally 
driven via the mixer gear 5011. In this manner, the mixer 
501 kagitates and sends out the toner to the screw 501 i at the 
same time. The screw 501 i conveys the sent-out toner to the 
discharging unit 501g. Then, the toner is discharged from the 
discharging unit 501g. When the first toner cartridge 501 just 
starts to be used, the toner amount in the container body 
501b is large. Even when the mixer 501 k and the sweep 
sheet 501o rotate in an integrated manner, the toner in 
contact with the sweep part 501p passes through the cut parts 
501.x and flows toward a rear direction of the sweep part 
501p. Therefore, the sweep sheet 501o never interferes with 
the rotation of the mixer 501 k. 

In addition, when the toner amount of the first toner 
cartridge 501 becomes small, a gap is formed between the 
outer periphery part of the mixer 501 k and the inner wall of 
the container body 501b. Therefore, the toner remaining in 
the gap cannot be conveyed by the mixer 501 k. However, the 
sweep sheet 501o abuts the inner bottom of the container 
body 501b. Therefore, the toner remaining in the gap can be 
sent out to the screw 501 i. In this way, an amount of the 
remaining toner in the first toner cartridge 501 can be 
reduced. 
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6 
Next, a rotational body 501 v which is an important part of 

the present embodiment and a periphery thereof will be 
described by using FIGS. 6 to 9. In addition, a coupling 
member 501j in the first toner cartridge 501, drive of the 
mixer gear 501 in association therewith, the driving device 
700 for driving the coupling member 501j inserted in the 
copier main body 100, and a method for discriminating a 
type of the first toner cartridge 501 inserted in the copier 
main body 100 will be described as well. Here, as the 
discrimination of a type of the first toner cartridge 501, 
discrimination of whether the toner cartridge is a genuine 
product or not will be taken as an example. 

FIG. 6 is a perspective view of an entire configuration of 
the first toner cartridge 501 according to the present embodi 
ment viewed from a rear surface side. In FIG. 6, the coupling 
member 501j to which a rotational force is applied is shown. 
When the coupling member 501j is rotationally driven, the 
mixer gear 501l rotates, and the rotational body 501 v pro 
vided coaxially with the mixer gear 501l rotates. 

FIG. 7 is a perspective view of the driving device 700 for 
rotating the coupling member 501j and an optical detector 
702 viewed from a front surface side. In FIG. 7, the driving 
device 700, a first drive gear 701b rotated by the driving 
device 700, and a second drive gear 701c are shown. The 
first drive gear 701b has a drive coupling member 701a 
coaxially. The drive coupling member 701 a can be con 
nected with the coupling member 501j. At this time, a part 
of the rotational body 501 v enters between a light emitting 
element 702a and a light receiving element 702b of the 
optical detector 702. FIG. 8 is a view of the first toner 
cartridge 501 viewed from a rear surface side. FIG. 9 is a 
perspective view showing a state, in which the coupling 
member 501j of the first toner cartridge 501 is connected 
with the drive coupling member 701 a rotationally driven by 
the driving device 700 via a gear, viewed from a rear surface 
side. FIG. 8 shows a relationship between the rotational 
body 501 v and the light emitting element 702a and the light 
receiving element 702b. 
Now, the first toner cartridge 501 is inserted in a direction 

of arrows shown in FIGS. 6 and 7 and inserted in a 
predetermined slot of a cartridge holding mechanism 505. 
Center axes of the coupling member 501j having a substan 
tial cylindrical shape shown in FIG. 6 and the drive coupling 
member 701a having a substantially cylindrical shape 
shown in FIG. 7 are positioned coaxially, and face each 
other. When the mounting of the first toner cartridge 501 is 
completed, the drive coupling member 701a and the cou 
pling member 501j fit with each other. For this reason, when 
the drive coupling member 701 a rotates, the coupling mem 
ber 501j also rotates at the same rotational speed in accor 
dance therewith. 

In addition, on an opposite surface of the Surface of the 
driving coupling member 701a which fits with the coupling 
member 501j of the first toner cartridge 501, the first drive 
gear 701b is coupled coaxially. The driving device 700 has 
the second drive gear 701c inserted in a front edge of a 
rotational axis thereof. Gears formed on outer periphery 
surfaces of the first drive gear 701b and the second drive 
gear 701c mesh with each other such that when the second 
drive gear 701c rotates, the first drive gear 701b rotates in 
accordance therewith. 

For the above reason, when the second drive gear 701c is 
rotated by the driving device 700, the drive gear 701b rotates 
in accordance therewith, and the drive coupling member 
701 a coupling with the first drive gear 701b also rotates. 
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Further, the coupling member 501j of the first toner cartridge 
501 fitting with the drive coupling member 701a also 
rOtates. 

In the first toner cartridge 501, when a driving force of the 
driving device 700 is transmitted and the coupling member 
501j is rotationally driven, the screw 501i is rotationally 
driven in an integrated manner. Then, a gear formed on an 
outer periphery surface of the coupling member 501j meshes 
with a gear formed on an outer periphery Surface of the 
mixer gear 5011, and the mixer gear 5011 is also rotationally 
driven. 

In this manner, the mixer 501 k agitates toner and also 
sends out the toner to the screw 501i, and the screw 501i 
conveys the conveyed toner to the discharging part 501g. 

In addition, as shown in FIG. 6, the mixer gear 501l is 
coupled with the rotational body 501 v which is concentric 
with the mixer gear 501 land has a cylindrical shape with an 
outer diameter smaller than the mixer gear 5011. The rota 
tional body 501 v projects from a surface of the mixer gear 
501l facing outside with respect to the first toner cartridge 
501. The rotational body 501 v is coaxial with the first toner 
cartridge 501 and has a substantially cylindrical shape with 
predetermined height in an extending direction. 
The rotational body 501 v has a plurality of slits formed 

thereon radially with equal intervals from a center axis 
toward an outer periphery surface, the slits working as light 
incidence parts. When the mounting of the first toner car 
tridge 501 is completed, the plurality of slits provided in a 
height direction parallel to an axis of the rotational body 
501 v only need to be inserted deep enough not to interfere 
with the light receiving element 702b (for example, photo 
diode) receiving light emitted from the light emitting ele 
ment 702a (for example, light emitting diode) described 
later. 
As shown in FIGS. 7 and 9, the optical detector 702 is 

inserted in the copier main body 100. The optical detector 
702 includes the light emitting element 702a and the light 
receiving element 702b (the light emitting element may be 
702b and the light receiving element may be 702c). The light 
emitting element 702a and the light receiving element 702b 
face each other with a predetermined interval interposed 
therebetween. 

The light emitting element 702a may be any element 
which emits visible light and infrared light. In addition, as 
the optical detector 702, a detector using laser may be used. 
When the mounting of the first toner cartridge 501 is 

completed, the light emitting element 702a is arranged Such 
that the light emitting element 702a is positioned, for 
example, on a center axis of the rotational body 501 v., and 
does not contact the inside of the rotational body 501 v. In 
addition, the light receiving element 702b is positioned to 
sandwich a part of the rotational body 501 v with the light 
emitting element 702a, that is, the light receiving element 
702b is positioned at an outer periphery side of the rotational 
body 501 v. The light receiving element 702b receives light 
from the light emitting element 702a. 

Here, a rotational speed of the coupling member 501j and 
a rotational speed of the mixer gear 501l are not identical 
since outer diameters thereof are different. The screw 501i 
needs to rotate fast since the screw 501 i has to convey the 
toner to the discharging part 501g sequentially. Agitation of 
the toner by the mixer 501k needs to be carried out slowly 
in order to prevent stress to the toner and attaching of the 
toner to inner walls of the container body 501b and the lid 
body 501c. Therefore, a rotational speed of the mixer 501k 
is slower than a rotational speed of the screw 501i. In other 
words, the rotational speed of the mixer gear 501l connected 
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to the mixer 501 k is slower than the rotational speed of the 
coupling member 501j connected to the screw 501 i. That is, 
an outer diameter of the mixer gear 5011 which meshes with 
the coupling member 501j and rotates is larger than an outer 
diameter of the coupling member 501j. 

For this reason, a rotational speed of the rotational body 
501 v coupled with the mixer 501 k is similarly slower than 
the rotational speed of the coupling member 501j. In the 
present embodiment, a gear ratio is 1:3.7, therefore, the 
mixer gear 5011 is 3.7 times slower than the coupling 
member 501j. 
The rotational speed of the mixer 501 k (and the rotational 

body 501 v) cannot be made fast due to the reason described 
above. Still, time required for detection of the rotational 
body 501 v needs to be short. This is because, if the time 
required for the detection of the rotational body 501 v is long, 
the screw 501 i rotates 3.7 times as much as the mixer 501k 
rotates, and the toner of an amount more than necessary is 
Supplied to the discharging part 501 g during the detection. 
Supplying the toner more than necessary causes reduction in 
image quality. For Such a reason, in the present embodiment, 
the number of the slits formed on the rotational body 501 v 
is devised in order to carry out the accurate detection by the 
optical detector 702 in a short period of time. 

For example, the rotational speed of the coupling member 
501j and the rotational speed of the mixer gear 501l are not 
taken into consideration, and the slits with an appropriate 
open angle are assumed to be provided at two positions on 
the rotational body 501 v with equal intervals with respect to 
360 degrees per cycle. Since the rotational speed of the 
mixer gear 5011 is slow and the interval between the slits is 
large, time of the detection by the optical detector 702 
becomes long. If the time of the detection attempts to be 
made shorter on the contrary, the optical detector 702 lacks 
accuracy of the detection. 

For the above reason, in order to ensure the detection with 
high accuracy, the number of the slits appropriate for nar 
rowing the interval between the slits needs to be determined. 
Then, by a ratio of rotational speeds between the rotational 
speed of the coupling member 501j and the rotational speed 
of the mixer gear 5011, the appropriate number of the slits 
can be determined. The rotational speed of the coupling 
member 501j is assumed to be R1 (rad/s), and the rotational 
speed of the mixer gear 5011 is assumed to be R2 (rad/s). 
When a ratio of both of the rotational speeds is K-R2/R1, 
only 1/K or more of the slits need to be formed on the 
rotational body 501 v. In the present embodiment, a ratio 
between the rotational speed R1 of the coupling member 
501j and the rotational speed R2 of the mixer gear 5011 is 
3.7:1. Therefore, in the present embodiment, 3.7 is rounded 
up, and a case where four of the slits are formed is shown. 
By configuring the rotational body 501 v as described above, 
the detection of rotation of the rotational body 501 v can 
Surely be carried out during one rotation of the coupling 
member 501j. 
As shown in FIGS. 6, 8, and 9, on an outer periphery 

surface of the rotational body 501 v., the slits are formed at 
four positions with equal intervals with respect to 360 
degrees per cycle. The open angle of the slits is, for example, 
30 degrees. Here, shapes of the coupling members 501j, the 
mixer gear 5011, and the rotational body 501 v are all the 
same among the first to the fourth toner cartridges 501, 502, 
503, and 504 for four colors. 
When the first toner cartridge 501 is inserted in a prede 

termined position of the copier main body 100, the driving 
device 700 rotates the second drive gear 701c, the gears 
formed on the outer periphery surfaces mesh with each 
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other, the first drive gear 701b rotates, and the drive coupling 
member 701 a coupled with the first drive gear 701b also 
rotates. Then, the coupling member 501j of the first toner 
cartridge 501 fitting with the drive coupling member 701a 
also rotates. Together therewith, since the gear formed on the 5 
outer periphery surface of the coupling member 501j and the 
gear formed on the outer periphery surface of the mixer gear 
501l mesh with each other, the mixer gear 501 is also 
rotationally driven. Then, the rotational body 501 v with the 
plurality of slits formed thereon which is coupled with the 
mixer gear 5011 also rotates. 

In addition, as shown in FIG. 9, the light emitting element 
702a is housed so as not to contact the inside of the 
rotational body 501 v. The light receiving element 702b is 
positioned so as to sandwich the rotational body 501 v with 
the light emitting element 702a, that is, on an outer periph 
ery of the rotational body 501 v. 

Since the plurality of slits are formed on the outer 
periphery surface of the rotational body 501 v., when the 20 
rotational body 501 v rotates, there are a case where the light 
receiving element 702b cannot receive light from the light 
emitting element 702a due to the rotational body 501 v and 
a case where the light receiving element 702b can receive 
the light since the light passes through the slit of the 25 
rotational body 501 v. The optical detector 702 supplies to a 
controlling unit (not shown) a signal whose level changes 
depending on the light receiving of the light receiving 
element 702b in sync with light shielding of the light from 
the light emitting element 702a due to rotation of the mixer 30 
gear 501l. 

The optical detector 702 outputs to the controlling unit a 
signal H when the light receiving element 702b does not 
receive light from the light emitting element 702a, and a 
signal L when the light receiving element 702b receives light 35 
from the light emitting element 702a. In the present embodi 
ment, on the outer periphery surface of the rotational body 
501 v., the slits each having 30 degrees are formed at four 
positions with equal intervals with respect to 360 degrees 
per cycle. 40 
A change of the signals H and L output to the controlling 

unit from the optical detector 702 is in sync with rotation of 
the rotational body 501 v and in a waveform shown in FIG. 
10. Here, output time when the optical detector 702 outputs 
to the controlling unit the signal His H time, and output time 45 
when the optical detector 702 outputs the signal L is L. time. 

In addition, since the slits each having 30 degrees are 
formed on the outer periphery surface of the rotational body 
501 v with equal intervals with respect to 360 degrees per 
cycle in an ideal condition, L time/H time=0.5 is obtained. 50 
Here, in consideration of a little detection error near bound 
aries between positions where the slits are formed and where 
the slits are not formed on the rotational body 501 v., if L 
time/H time=0.2 to 0.8 is obtained, the controlling unit 
determines that the first toner cartridge 501 inserted in the 55 
copier main body 100 is a genuine product. IfL time/H time 
is not within 0.2 to 0.8, the controlling device determines 
that the first toner cartridge 501 inserted in the copier main 
body 100 is not a genuine product. 

FIG. 11 is a flowchart showing the determination of the 60 
optical detector 702 whether the first toner cartridge 501 
inserted in the copier main body 100 is a genuine product or 
not (S101). 
When a driving device 700b is activated, the rotational 

body 501 v. rotates via the second drive gear 701c, the first 65 
drive gear 701b, the drive coupling member 701a, and the 
mixer gear 501l. 
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The optical detector 702 outputs to the controlling unit the 

signal H when the light receiving element 702b does not 
receive light from the light emitting element 702a, and the 
signal L when the light receiving element 702b receives light 
from the light emitting element 702a. Then, the controlling 
unit detects the output time when the optical detector 702 
outputs the signal H to the controlling unit as the H time and 
the output time when the optical detector 702 outputs the 
signal L as the L time (S102). 
At this time, when L time/H time=0.2 to 0.8 is obtained 

(S103, YES), the controlling unit determines that the first 
toner cartridge 501 inserted in the copier main body 100 is 
a genuine product (S104). 
IfL time/H time is not within 0.2 to 0.8 (S103, NO), then 

the controlling unit determines that the first toner cartridge 
501 is not inserted in the copier main body 100, or the first 
toner cartridge 501 is not a genuine product (S105). 
The controlling unit displays on the control panel 300 a 

result of the determination of whether the first toner car 
tridge 501 inserted in the copier main body 100 is a genuine 
product or not to notify the user thereof, and can also ask for 
attention. 
As described above, in the present embodiment, a type of 

the first toner cartridge 501 can be discriminated accurately 
in a short period of time by a shape of the slit of the 
rotational body 501 v. Although needless to say, the discrimi 
nation of a type of the first toner cartridge 501 can be 
changed to discrimination of a color, a destination, or others. 

In the first toner cartridge 501 according to the present 
invention, a configuration of using the rotational body 501 v 
and the optical detector 702 is not limited to the embodiment 
such as above. For example, the rotational body 501 v may 
be a rotational body having a drum shape, and a reflecting 
part as a light incident part and a non-reflecting part may be 
formed with equal intervals on an outer periphery Surface 
thereof. Then, the configuration may be such that, from the 
outside of the rotational body, light is irradiated from the 
light emitting element to the outer periphery Surface of the 
rotational body, and the light reflected by the reflecting part 
is received by the light receiving element. 

In addition, the rotational body 501 v may also be provided 
to move in association with the mixer gear 5011, in addition 
to being arranged coaxially with the mixer gear 501l. 

Next, a gear cover 501 which is an important part of the 
present embodiment will be described by using FIGS. 6 to 
9. As shown in FIG. 9, by providing the optical detector 702 
described above, a lead wire 704 for supplying power to the 
optical detector 702 and transmitting a signal to the control 
unit from the optical detector 702 exists, in addition to a lead 
wire 703 for supplying power to the driving source 700. A 
lead wire holder 705 bundles the lead wire 703 and the lead 
wire 704. 

FIG. 8 is a rear surface view of the toner cartridge main 
body 501a. As shown in FIG. 8, outer periphery surfaces of 
the coupling member 501j and the mixer gear 501l have a 
cut gear, and mesh with each other. An outer periphery 
surface of the rotational body 501 v has slits at a plurality of 
positions. 
The lead wire 703 and the lead wire 704 are positioned 

near the coupling member 501j, the mixer gear 5011, and the 
rotational body 501 v in a floatable manner. For this reason, 
in order to prevent the coupling member 501j, the mixer gear 
5011, and the rotational body 501 v from entangling the lead 
wire 703 and the lead wire 704, the gear cover 501 shown 
in FIGS. 6 and 8 is provided. 
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The gear cover 501y is formed so as to surround an outer 
periphery of the coupling member 501j and the mixer gear 
5011 on a front surface side of the first toner cartridge 501. 
A part of the gear cover 501 surrounding the outer 

periphery of the coupling member 501j with almost the same 
curvature as that of the coupling member 501j is formed as 
described below. When the center of the coupling member 
501j is set as a reference point, an outer edge 511 of the gear 
cover 501y is formed on the same position as, or distant from 
an outer edge 512 of the coupling member 501j toward an 
extending direction from the first toner cartridge 501. 
A part of the gear cover 501 surrounding the outer 

periphery of the mixer gear 5011 with almost the same 
curvature as that of the mixer gear 501 is formed as 
described below. When the center of the mixer gear 501l is 
set as a reference point, the outer edge 511 of the gear cover 
501y is formed on the same position as, or distant from an 
outer edge 513 of the mixer gear 501l toward an extending 
direction from the first toner cartridge 501. 
On the premise of the gear cover 501y surrounding the 

outer peripheries of the coupling member 501j and the mixer 
gear 501l under the above conditions, the following is 
formed. When the center of the rotational body 501 v having 
a cylindrical shape is set as a reference point, at least a part 
of the outer edge 511 of the gear cover 501y is formed on the 
same position as, or distant from an outer edge 514 of the 
rotational body 501 v toward an extending direction from the 
first toner cartridge 501. 
As a matter of course, when the center of the rotational 

body 501 v having a cylindrical shape is set as a reference 
point, all part of the outer edge 511 of the gear cover 501y 
may be formed on the same position as, or distant from an 
outer edge 514 of the rotational body 501 v toward an 
extending direction from the first toner cartridge 501. 
By providing the gear cover 501, the lead wire 703 and 

the lead wire 704 are never placed close to the coupling 
member 501j, the mixer gear 5011, and the rotational body 
501 v., and entanglement can be prevented. In addition, the 
user can prevent hurting himself or herself while operation 
of exchanging the first toner cartridge 501, etc. since the 
coupling member 501j, the mixer gear 5011, and the rota 
tional body 501 v are covered by the gear cover 501y. 

Further, the lead wire 703 and the lead wire 704 are made 
abutting the outer edge 511 of the gear cover 501y, thereby 
the lead wire 703 and the lead wire 704 do not float, and 
entanglement can be further prevented. 

Here, a cartridge exterior surface part 501 w formed by 
coupling the lid body 501c and the container 501b of the first 
toner cartridge 501 is shown in FIGS. 6, 8, and 9. The 
cartridge exterior surface part 501 w is an outer periphery 
surface of the lid body 501c and the container 501b coupled 
together on a side where the mixer gear 5011 is connected on 
the first toner cartridge 501. When the lid body 501c and the 
container 501b are coupled, an outer edge of the lid body 
501c and an outer edge of the container 501b facing each 
other have the same shape and the same size. For this reason, 
the cartridge exterior surface part 501 w is a flat surface 
without irregularities. 
When the center of the rotational body 501 v having a 

cylindrical shape is set as a reference point, the cartridge 
exterior surface part 501 w is formed on the same position as, 
or distant from an outer edge 514 of the rotational body 501 v 
toward an extending direction from the first toner cartridge 
SO1. 

Then, when the center of the rotational body 501 v having 
a cylindrical shape is set as a reference point, the cartridge 
exterior surface part 501 w is formed to have the same 
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positional relationship with a furthest position in the outer 
edge 511 of the gear cover 501y toward an extending 
direction from the first toner cartridge 501. Therefore, a 
plane including a part at a furthest position toward an 
extending direction from the first toner cartridge 501 and the 
cartridge exterior surface part 501 win the outer edge 511 of 
the gear cover 501y is in a perpendicular relationship with 
respect to the first toner cartridge 501. 

For this reason, the first toner cartridge 501 can be raised 
easily by having the gear cover 501 at the bottom. 

In addition, when the center of the rotational body 501 v 
having a cylindrical shape is set as a reference point, a part 
in the outer edge 511 of the gear cover 501 at a furthest 
position toward an extending direction from the first toner 
cartridge 501 may be set further than a surface of the 
cartridge exterior surface part 501 w. In this case, in order 
that the plane including the outer edge 511 of the gear cover 
501y is in a perpendicular relationship with respect to the 
first toner cartridge 501, when the center of the rotational 
body 501 v having a cylindrical shape is set as a reference 
point, all of the outer edge 511 of the gear cover 501y can 
be formed to have the same position toward an extending 
direction from the first toner cartridge 501. In this manner, 
the first toner cartridge 501 can be raised easily by having 
the gear cover 501 at the bottom. 

Further, when the center of the rotational body 501 v 
having a cylindrical shape is set as a reference point, the 
outer edge 511 of the gear cover 501y may be formed to have 
a plurality of parts which are at a furthest position toward an 
extending direction from the first toner cartridge 501. In this 
case, the number of the plurality of parts is determined such 
that the first toner cartridge 501 can be raised by having the 
gear cover 501y at the bottom. 
As described above, the first toner cartridge 501 can easily 

be raised by having the gear cover 501y at the bottom. 
Therefore, the first toner cartridge 501 can easily be made at 
a standstill by having a surface having a filling opening 
501 m for filling the toner as the top surface. 

Therefore, when the first toner cartridge 501 is replen 
ished with the toner, the replenishment of the toner can be 
carried out without requiring a special effort or a apparatus 
for holding the first toner cartridge 501. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva 
lents. 

What is claimed is: 
1. A toner cartridge comprising: 
a toner container, 
a toner Supplying opening from which toner contained in 

the toner container is Supplied to an image forming 
apparatus; 

an agitating member which agitates the toner contained in 
the toner container; 

a conveying member which conveys the toner contained 
in the toner container toward the toner Supplying open 
ing: 

a plurality of gears which are provided on an exterior 
portion of the toner container and rotate the conveying 
member and the agitating member, the plurality of 
gears including two gears which have different diam 
eters; 
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a rotational body which has a plurality of light incidence 
parts and rotates with a large gear; and 

a gear cover which covers a part of the plurality of the 
gears, the gear cover being extended in the same 
direction as an extending direction of the rotational 
body. 

2. The toner cartridge according to claim 1, wherein the 
toner container has a predetermined length along one direc 
tion, the plurality of the gears and the gear cover are 
provided on one end of the toner container in the one 
direction, and a filling opening used for filling the toner 
container with the toner is formed on the other end of the 
toner container. 

3. The toner cartridge according to claim 2, wherein an 
outer edge of the gear cover is formed at further position 
than the plurality of the gears and an outer edge of the 
rotational body from the toner container toward an extend 
ing direction when the center of any one gear of the plurality 
of the gears is set as a reference point. 

4. The toner cartridge according to claim 3, wherein the 
gear cover has a shape such that the toner cartridge can be 
stood stationary in a state that the gear cover is positioned at 
the bottom. 

5. The toner cartridge according to claim 4, wherein a 
plane including an outer edge of the toner cartridge and an 
outer edge of the gear cover formed at positions further than 
outer edges of the plurality of the gears and the rotational 
body from a part of the toner container toward an extending 
direction when the center of any one gear of the plurality of 
the gears is set as a reference point is in a perpendicular 
relationship with respect to the toner cartridge. 

6. The toner cartridge according to claim 4, wherein a 
plane including an outer edge of the gear cover is in a 
perpendicular relationship with respect to the toner car 
tridge. 

7. A toner cartridge comprising: 
a toner container, 
a toner Supplying opening from which toner contained in 

the toner container is Supplied to an image forming 
apparatus; 

an agitating member which agitates the toner contained in 
the toner container; 

a conveying member which conveys the toner contained 
in the toner container toward the toner Supplying open 
ing: 

a mixer gear which is provided on an exterior portion of 
the toner container and rotates the agitating member; 
and 

a rotational body which has a plurality of light incidence 
parts and rotates with the mixer gear. 

8. The toner cartridge according to claim 7, comprising: 
a gear cover which covers a part of the mixer gear, the 

gear cover being extended in the same direction as an 
extending direction of the rotational body. 

9. The toner cartridge according to claim 8, wherein the 
toner container has a predetermined length along one direc 
tion, the mixer gear and the gear cover are provided on one 
end of the toner container in the one direction, and a filling 
opening used for filling the toner container with the toner is 
formed on the other end of the toner container. 

10. The toner cartridge according to claim 8, wherein an 
outer edge of the gear cover is formed at further position 
than the mixer gear and an outer edge of the rotational body 
from the toner container toward an extending direction when 
the center of the mixer gear is set as a reference point. 
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11. The toner cartridge according to claim 8, wherein the 

gear cover has a shape Such that the toner cartridge can be 
stood Stationary in a state that the gear cover is positioned at 
the bottom. 

12. The toner cartridge according to claim 8, wherein a 
plane including an outer edge of the toner cartridge and an 
outer edge of the gear cover formed at positions further than 
outer edges of the mixer gear and the rotational body from 
a part of the toner container toward an extending direction 
when the center of the mixer gear is set as a reference point 
is in a perpendicular relationship with respect to the toner 
cartridge. 

13. The toner cartridge according to claim 8, wherein a 
plane including an outer edge of the gear cover is in a 
perpendicular relationship with respect to the toner car 
tridge. 

14. A toner cartridge comprising: 
a toner container, 
a toner Supplying opening from which toner contained in 

the toner container is Supplied to an image forming 
apparatus; 

an agitating member which agitates the toner contained in 
the toner container; 

a conveying member which conveys the toner contained 
in the toner container toward the toner Supplying open 
ing: 

a mixer gear which is provided on an exterior portion of 
the toner container and rotates the agitating member; 

a rotational body which rotates with the mixer gear, and 
of which rotation is detected; and 

a gear cover which covers a part of a plurality of gears, the 
gear cover being extended in the same direction as an 
extending direction of the rotational body. 

15. The toner cartridge according to claim 14, wherein the 
rotational body projects from the mixer gear. 

16. The toner cartridge according to claim 14, wherein the 
toner container has a predetermined length along one direc 
tion, the mixer gear and the gear cover are provided on one 
end of the toner container in the one direction, and a filling 
opening used for filling the toner container with the toner is 
formed on the other end of the toner container. 

17. The toner cartridge according to claim 14, wherein an 
outer edge of the gear cover is formed at further position 
than the mixer gear and an outer edge of the rotational body 
from the toner container toward an extending direction when 
the center of the mixer gear is set as a reference point. 

18. The toner cartridge according to claim 14, wherein the 
gear cover has a shape Such that the toner cartridge can be 
stood Stationary in a state that the gear cover is positioned at 
the bottom. 

19. The toner cartridge according to claim 14, wherein a 
plane including an outer edge of the toner cartridge and an 
outer edge of the gear cover formed at positions further than 
outer edges of the mixer gear and the rotational body from 
a part of the toner container toward an extending direction 
when the center of the mixer gear is set as a reference point 
is in a perpendicular relationship with respect to the toner 
cartridge. 

20. The toner cartridge according to claim 14, wherein a 
plane including an outer edge of the gear cover is in a 
perpendicular relationship with respect to the toner car 
tridge. 


